INTRODUCTION
Mycorrhizal symbioses are essential components of approximately 80% of plant systems, and the beneficial role that mycorrhizal fungi play in agricultural production is well recognized [1] . Although the use of pesticides, herbicides and fungicides is fundamental for cultivation, there is now a growing body of evidence of their effects and impact on plant growth and on microorganisms such as mycorrhizal fungi [2, 3] . Systemic fungicides applied to soil around plants can be absorbed by roots and translocated to other parts of the plant. These kinds of fungicides are persistent in the plant and their action on mycorrhizal fungi can either be against their vegetative or their reproduction structures [4] . Benomyl is among the most frequently used systemic fungicides against pathogenic fungi of cereals and oil seed plants [5] . It has been found to negatively affect mycorrhizal symbioses by delaying or preventing the formation of AM symbiosis between fungi and roots and by decreasing plant P-uptake [6] . Benomyl suppresses mycelial growth by preventing nuclear division. In fact, this fungicide inhibits mitosis by blocking the formation of microtubules when chromosomes are separated. Combined use of multiple types of fungicide can amplify the negative effects on mycorrhiza. When the soil was treated with the two fungicides in combination, mycorrhiza did not appear at all on the roots. This demonstrates that fungicides used against different soil borne pathogens can have significant side effects on mycorrhiza in soil, the extent of which may be dependent on the type of fungicide [7] . The results of [8] show that benomyl inhibited fungal activity of both internal and external hyphae at the low application level (1 mg·g -1 soil) corresponding to the recommended field dose. Propiconazole decreased the activity of the external hyphae at the low application level (0.21 mg·g -1 soil) but did not affect the internal activity at any application level. Treating seeds with different chemicals such as fungicides to ensure their higher germination is a common practice before planting [9] . However such treatments may influence soil microbial population including arbascular mycorrhizal fungi developing a beneficial symbiosis association with most of the terrestrial plants including crops plants. Consideration of the actions and interaction between plants and soil microorganisms including arbascular mycorrhiza, influenced by different parameters such as chemicals in the field can be very useful for the development of favorable strategies, which can enhance the efficiency of agricultural production although using different chemical including fungicides may effect AM activities, which are of great significance for the production and health of ecosystems [7] . Accordingly, it can very pertinent to evaluate how different fungicides may effect the activities of VM in the soil and how AM can interactively adjust the unfavorable effect of fungicides on soil microbial population. This is because AM have some very great abilities, including alleviating the effects of different soil stresses on plant growth [10] , and also controlling the adverse effects of soil pathogens [11] . Soy bean is one of the most important legume crops for human nutrition and has been traditionally cultivated in saline soils in arid and semi-arid regions, the agronomical importance of soybean (Glycine max L.) is linked to its high protein content (25% -29%) [12] . Diagnosis and Recommendation Integrated System (DRIS) is a method to evaluate a plant nutritional status that uses a comparison of the leaf tissue nutrient concentration ratio of the nutrient pairs with norms from a high yielding treatment. The first step to implement DRIS or any other foliar diagnostic system is the establishment of the standard values or norms ,thus the DRIS norms and their standard deviation and coefficient of variance for N, P, Ca, Mg, K, Fe, and total dry matter ratio were calculated from the high yielding treatments ,that is to say DRIS norms were established locally depending on the nutrient concentration and their ratio from the high yielding plants (treatment) from these different set of conditions are similar. After the establishment of DRIS norms, we calculate the index of each nutrient that ranges from negative to positive values. The negative index values indicate that the nutrient levels are below the optimum. Consequently, the more negative index, the more deficient the nutrient, similarly a positive index indicates that the nutrient levels are above the optimum, and the more positive index the more excessive the nutrient that is relative to normal, and the DRIS index is equal to zero indicating that the nutrient is at optimum levels, but there are authors that do not consider a nutrient deficiency or excessive when the DRIS indices are negative or positives and near to zero [13] . The DRIS also computes an overall index, which is the sum of the absolute values of the nutrient index, called nutrient balance index, the smaller the absolute sum of al DRIS indices, the lesser the imbalance among nutrient. Little information exists on the effect of current soybean seed applied fungicides on colonization of vesicular arbuscular mycorrhiza in soy beans. Also the information on the effect of fungicide and mycorrhiza on nutrient balance by using the DRIS equation are rare. Thus the objects of this study are to evaluate the effect of some fungicides on mycorrhiza activities and yield of soybean, also to investigate the combination effect of fungicide and mycorrhiza on nutrient balance in soybean.
MATERIALS AND METHODS
The research was conducted in the green house of College of Science Education, University of Salahaddin/ Erbil. The experiment was a factorial on the basis of completely randomized design including two factors and three replication the first factors involved AM treatment and without AM treatment, the second factors was two fungicides (Brasamid and Antracol) including four concentration (0.0, 0.25, 0.5 and 1 kg·donum
) and their combination on growth, nutrient status and nutrient balance in soybean. Hence 16 experimental treatments were tested in each replicates making the total of 48 pots .The soil was dispensed in to plastic pots (7 kg soil per pots) the 5 gm of vesicular arbuscular mycorrhizal inoculum were distributed and the sterilized soy bean seeds (6 seeds) were planted in each pots after germination thinned to 4 plants. Plant irrigated with tap water to maintain soil moisture near field capacity by using weight method. Leaf samples were collected as described by [14] and washed thoroughly with dilute acid (0.2 N HCl) and pure water to remove residues. The samples were dried at 65˚C and then wet digested in H 2 O 2 and H 2 SO 4 acid (1/1, v/v) mixture [15] . The N content was measured by the microKjeldahl digestion method of [16] , the P content was determined by the molybdenum blue colorimetric method of [17] , Ca, Mg and Fe were determined by atomic absorption, the flame photometric method of [18] was used to determined K. The plants were harvested before flowering stage and oven dry to obtain total dry weight.
Soil Properties
Some physical and chemical characteristics of the soil under study were as follows: texture: sandy loam; CaCO 3 150 g·kg ; NaHCO 3 -extractable P 5.6 mg·kg −1 and DTPA-extractable Fe, as 0.009 mg·kg −1 , respectively. Chemical soil analysis was conducted as described in [19] . ) was recorded in case application of 0.25 kg·donum −1 fungicides, whereas the lower value 4.01 gm·pot −1 was recorded in treatment C 3 which include the application of 1 kg·donum −1 of fungicides, the total dry matter of plants was not significantly affected by both fungicides, but in general the Prasamid give higher dry matter than those treated by Antracol. Soybean shoot treated or not with mycorrhiza and difference concentration of fungicides are given in Tables 1-4 . The nitrogen, phosphorus, magnesium and iron in the shoot tissues in the mycorrhizal plant with lower concentration of fungicides were significantly greater (P < 0.01) compared to control and higher concentration treatments. The higher concentration of the above mentioned nutrients (28.33, 8.36, 6.34 mg·g ) was recorded in the factorial treatment (F 1 M 1 C 1 ). The application both fungicides with or without mycorrhiza had no significant effect on the Ca 2+ and K + content in shoot. Fungicide addition in different concentration significantly decrease the nitrogen, phosphorus, magnesium and iron contents of shoot, except Ca 2+ and K + not effect by fungicides and their concentration. The higher concentration of above nutrient was recorded in case of application of (0.25 kg·donum CV (x/y) = coefficient of variation for x/y, in reference population (high-yielding group). K = sensitivity coefficient (1).
Statistical Analysis
The experiment was designed in completely randomized design with 3 replications (factorial CRD). The experimental data were analyzed by ANOVA and differences between the treatment means were separated by Adj.LSD Test [21] .
RESULTS
The effects of fungicides applications in different concentration on plant growth of mycorrhizal and nonmycorrhizal plants are presented in Tables 1-4 . Plant colonized by mycorrhiza grow well and were significantly larger (P < 0.01) than non inoculated .The higher value of total dry matter weight was recorded from combination treatment (F 1 M 1 C 1 ) which attained 11.09 gm·pot −1 , while the lower value 2.25 gm·pot −1 was produced by combination treatment (F 2 M 2 C 3 ). This stimulatory effect of VA mycorrhiza on total dry matter weight was maintained with application lower concentration of both fungicides. In contrast the higher concentration of fungicides de-
The results that are presented in Table 5 show the significant effect of mycorrhiza, fungicides, concentration of fungicides and their combination on nutrient index and nutrient balance index in soyb an. The lower NBI (56.18) e 
DISCUSSION
The data in the present study indicates that the metabolic activities of the mycorrhizal fungus in infected soy bean plants varied with treatments of soil by different fungicides. Differences were reflected in the growth of mycorrhizal plants, nutrients accumulation, nutrient index and nutrients balance index. These results support previous reports on the variation in the toxicity of fungicides to vesicular arbuscular mycorrhiza [22] . The dominance of sinoculateted treatments with mycorrhiza for nitrogen, phosphorus, agnesium, iron and total dry weight, this may be due to the fact that the mycorrhiza increase the absorption of phosphorus and other essential elements required for growth these results and explanation are similar with those reported by [23] . Application of the fungicides Prasamid and Antracol relatively enhance the plant to mycorrhizal inoculation these fungicides essentially eliminated or reduced the beneficial effect of mycorrhizal fungus on the growth of plant, macro and micronutrients nutrition, mycorrhizal fungi can be relatively susceptible to certain fungicides particularly when the fungicides is applied to the seeds or into the soil, while other fungicides can stimulate mycorrhiza growth [24] . When Prasamid and Antracol were applied half of the field rate recommended for root diseases control the plant dry matter nutrients content and nutrient balance were significantly increased compared to field rate multiple field rate application. These results are in agreement with those of [25] who reported stimulatory effect of lower concentration of some fungicides on mycorrhizal root colonization and plant dry matter. It is of interest to note that the increases in growth of mycorrhizal plants is not strangely parallel with the concentration of both fungicides, its mean that the dray matter production and nutrients uptake reduce with higher rate application of fungicides, this could be explained on the basis that the fungi toxicity of these fungicides when applied at higher concentration may be injure fungal cell at many site and it is also possible that may inhibited a number of enzymes involved in nutrient assimilation. [6] reported that the application of higher concentration of fungicides affect vesicular arbuscular mycorrhizal primarily by inhibition spore germination and infection processes, also [26] . Their results have indicated that root exudates may be the factors governing mycorrhizal symbiosis, pesticides that increase root exudation may increase mycorrhizal infection. Both experimental factors and their interaction significantly affected soy bean nutrients concentration and nutrients balance index. Inoculation of soybean plants with vesicular arbuscular mycorrhizal fungi was associated with alterations in the contents of nutrients in the shoots. Total nitrogen, phosphorus, magnesium and iron tended to be higher in vesicular arbuscular mycorrhizal-colonized soybean than in non-colonized plants. the total amount of mentioned nutrients accumulation in the shoots of soybean were greater when low concentration of fungicides applied with higher concentration of fungicides there was less mycorrhizal effect on nutrient accumulation. Soya bean plants colonized by vesicular arbuscular mycorrhiza had no significant difference in Ca and K content than control, moreover Ca and K contents of shoot in mycorrhizal and mycorrhizal plants increase with increasing the concentration of fungicides, however the combination between mycorrhiza and fungicides enhance the nutrients balance index in soybean plants. The enhancement of nutrient acquisition by mycorrhizal infection can be attributed to direct hyphal uptake or indirect effects brought about by morphological a physiological changes in the host roots, in addition to that the VAM differs when subjected to different fungicides and some combination of AM and fungicides may be more efficient under certain circumstances. According to our result vesicular arbuscular mycorrhizal inoculation can significantly alleviate the unfavorable effects of fungicides on soybean yield and nutrients balance. These all indicated that how using chemicals, among their other unfavorable effects, particularly on the environments can influence the nutritional quality of the plants [10] .
CONCLUSION
The result of this study concluded that the metabolic activities of the mycorr hizal fungus in infected soy bean plants varied with treatments of soil by different fungicides. Differences were reflected in the growth of mycorrhizal plants, nutrients accumulation, nutrient index and nutrients balance index. These results support previous reports on the variation in the toxicity of fungicides to VA mycorrhiza.
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